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Abstract

To reduce the emission of carbon dioxide is the most effective way to
ameliorate the global warming effect. In this context, it is appealing to
produce the substitute commodities from renewable resources for the
petroleum-based products. This is useful not only for reducing the
dependency on fossil fuels and also to achieve the sustainable
development and improve the environment. In this study, we propose to
develop a technology platform for production of useful chemicals by
implementing synthetic biology. By this approach, the metabolic

pathways of acetate in microbes are rewired to lead to succinate.
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Time(hr)
—@— BCRC10954
--O-- BCRC10954-4P
2% Acetate
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1.5 4
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Time(hr)

—@— BCRC10954

--O-- BCRC10954-4P
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3% Acetate
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0.6 -
(=3
B
fa)
(@]
0.4
0.2
0.0 T T T T ' '
0 5 10 15 20 25 30
Time(hr)
—e— BCRC10954
O+ BCRC10954-4P
4% Acetate
1.0
0.8
0.6
3
('
Q
(@) S
0.4 .
0.2
0.0 T T T i ' '
0 5 10 520 25 30
Time(hr)
—e— BCRC10954
O+ BCRC10954-4P

R R St LSRN LS Y RS X

25



BCRC-10954 A
BCRC-1 7
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Time (h)
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Time (h)
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0.0 , : . . .
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Produce Succinate(g/L)
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60

Time(hr)

—&— BCRC-1-sdhA-Al

--O--- BCRC-1-sdhA-NAD1

Remaining acetate (g/L) 9.6 24 -

Produced succinate (g/L) - 0 -

B~ 0 1 PR AR A T e )
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10

T T T T T
o] 10 20 30 40 50 60
Time(hr)

| —e— BCRC-1-sdhA |

Remaining acetate (g/L) 19.8 6.2 12.47
Produced succinate (g/L) - 0.28 0.23
8
8 6
(o] 10 20 Tlm3e0(hr) 40 50 60

| —@— BCRC-1-sdhA-Al

Remaining acetate (g/L) 18.4

Produced succinate (g/L) - 0 0
B4 REGE AR oA R F B R A T )
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3.0

30
Time(hr)

—&— M9+0.5%Ace

<O M9+2%Glutamate

—-¥— M9+0.5%Ace+1%Glutamate

0.5%Ace+1%Glutamate  1.87 2.33 0
0.5%Ace 2.16 - 0
2%Glutamate 94 0
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ODSSO
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0 10 20 30 40 50 60

Time(hr)

—&— 0.5%Ace
-0 20Glutamate

—v¥— 0.5%Ace+1%Glutamate

0.5%Ace+1%Glutamate 2.9 9 -
0.5%Ace 2.7 - -
2%Glutamate - 14 1.46
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o D550
w

0 20 40 60 80
Time(hr)

—&— 2%Glutamate
O+ 0.5%Ace

—¥— 0.5%Ace+1%Glutamate

0.5% Ace +1% Glu 4 8.2 0.18

0.5% Ace 2.8 - -

2% Glutamate - 2.5 -
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60

Time(hr)

—8— BCRC-1-sdhA-G1

O BCRC-1-sdhA-G1(fumA)

Remaining acetate (g/L) 5 2.26
Remaining glutamate (g/L) 4 5.5
Produced succinate (g/L) 0 0.25
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T T T T T
0 10 20 30 40 50 60
Time(hr)

Remaining acetate (g/L) 9.3 0 0
Remaining glutamate (g/L) 21 15 9.7
Produced succinate (g/L) - 0.5 1.8

Remaining acetate (g/L) 9.4 0 0
Remaining glutamate (g/L) 21 15 13
Produced succinate (g/L) - 1.3 2.2
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